Endothelial cells inhibit the vascular response to adrenergic nerve stimulation by a receptor-mediated mechanism.
Rabbit central ear arteries, with and without endothelium, were perfused at a constant flow rate and the perfusion pressure was measured as an index of the vessel resistance. Transmural nerve stimulation (TNS) induced a frequency-dependent increase in perfusion pressure in all vessels that was blocked by tetrodotoxin, phentolamine, and prazosin. Removal of endothelium significantly enhanced contractions induced by TNS. The inhibitory effect of endothelium was not modified by indomethacin but was abolished by hemoglobin, indicating that endothelium-derived relaxant factor (EDRF) was the vasodilator involved. The endothelium-dependent inhibitory effect (rubbed vessel minus control vessel contractions) increased with time during the first 10-20 s after the beginning of TNS, and was frequency dependent and inhibited by low doses of phentolamine, which suggest a receptor-mediated mechanism. To analyze whether amine neurotransmitters are able to permeate the artery wall and contact the endothelial cell membrane, the passage of [3H]acetylcholine from the abluminal side to the lumen was studied in intact vessels. [3H]acetylcholine readily permeated the vessel wall, as assessed by radioautography, and appeared in the perfusion fluid at a concentration that explains the relaxation induced by perivascular acetylcholine. These data suggest that endothelial cells modulate the effect of perivascular neurotransmitters by a receptor-mediated mechanism. In the case of the sympathetic innervation, such modulation would be more relevant at low levels of transmitter release and would be minimized during intense sympathetic stimulation.